Platelet-dependent modulation of polymorphonuclear leukocyte chemiluminescence.
Human blood platelets decreased luminol-enhanced chemiluminescence of human polymorphonuclear leukocytes (PMNL) stimulated with FMLP or Ca2+-ionophore A23187 by 56 or 47%, respectively. Horseradish peroxidase potentiated the decreasing effect of platelets on A23187-stimulated PMNL (92% inhibition) or reversed inhibition of FMLP-induced chemiluminescence to 94% potentiation, indicating dependence of platelet activity on availability of extracellular peroxidase. Moreover, platelet activity may depend also on the extent of platelet activation, as non-activated platelets (in the presence of FMLP) were found to potentiate PMNL-generated chemiluminescence, while platelets activated with A23187 displayed the opposite effect. Interference of platelets with formation and liberation of superoxide anion was indicated by platelet-modified isoluminol chemiluminescence. Superoxide dismutase with catalase and sodium azide were used, respectively, to differentiate the intracellular and the extracellular part of the chemiluminescence signal. Platelets were found to be capable of modifying both components of chemiluminescence, i.e., oxygen metabolites produced on the plasma membrane as well as on membranes of intracellular granules.